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CHAPTER  I. 

Of  the  Mineral  Substances  which  the 
Bath  Waters  bring  up  with  them 
out  of  the  Earth. 

TH  E  Origin  and  Courfe  or  the 
Bath  Waters  being  unknown, 
we  are  deprived  of  thofe  Helps  in  our 
Search  after  their  conftituent  Principles, 
which  an  Examination  of  the  Subftances 
they  run  through  would  afford.  For  as 
all  fuch  Waters  derive  their  Virtues  from 

B  the 


the  Bodies  they  difiolve  during  their 
Continuance  in  the  Bowels  of  the  Earth, 
or  from  the  Steams  of  fermenting  Mi¬ 
nerals  with  which  they  are  there  impreg¬ 
nated  ;  an  Inveftigatioii  of  this  Kind  is 
too  eflential  and  too  ufeful  a  Part  of  the  ir 
Analyfis  not  to  be  regreted,  when  we 
are  deprived  of  its  Afiiftance.  But  this 
Defedl  in  the  prefent  Enquiry  is  how¬ 
ever,  in  fome  Meafure,  fupplied  by  the 
following  Subftances,  which  the  Cur¬ 
rent  of  thefe  Springs  forces  up  from  be¬ 
neath. 

The  Firft,  is  a  very  peculiar  Sort  of 
Sand,  of  a  dark  Grey  Colour.  It  ap¬ 
pears  to  the  Eye  to  confifl:  chiefly  of 
fmall  Chryftals,  like  thofe  of  common 
Sand,  intermix’d  with  black  lhining  Par¬ 
ticles,  and  Pieces,  of  a  white  chalky 
Earth.  But  when  fubmitted  to  a  Che¬ 
mical  Examination,  we  find  in  it  an 
Alcaline  Principle,  Iron  and  Brimftone. 


The 
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The  i ft  is  evident  from  the  violent 
Fermentation  which  Acids  produce 
with  it. 

The  2d  from  digefting  it  for  a  few 
Days  in  pure  diftill’d  Rain- Water,  which 
will  thence  become  pofiefs’d  of  all  the 
Properties  of  a  Natural  Chalybeat :  Or, 
if  a  Loadftone  is  moved  about  in  this 
Sand,  feveral  fmall  Particles  of  Iron  will 
be  attracted  from  thence  by  it. 

The  3d  Ingredient  which  enters  its 
Compofition,  viz.  Brimftone,  is  difco- 
verable  from  ftrewing  a  fmall  Quantity 
of  this  Sand  on  a  red-hot  Poker,  where 
it  yields  a  blue  Flame,  and  a  fuffocat- 
ing  Vapour :  Or,  from  confining  fome 
of  it  in  a  Retort,  whence  the  true  acid 
Spirit  of  that  Mineral  may  be  obtained 
by  Diftillation. 

To  this  Sand  fucceeds  a  foft  black 
Mud,  of  a  ftrong  fulphurous  Smell ; 

B  2  which 
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■  which  yields  by  the  before-mention’d 
Procefs,  a  confiderable  Quantity  of  a 
taftelefs,  limpid,  foetid  Water,  that  fer¬ 
mented  with  neither  Acids  nor  Alca- 
lies.  The  Neck  of  the  Retort  was 
lined  with  a  fine  ftraw-colour’d  Pow- 
der,  which  glitter’d,  was  taftelefs,  and 
gave  no  blue  Flame  in  Burning ;  but 
the  Vapour  which  arofe  from  it  was 
fome thing  acid  and  fuftocating.  This 
Mud  being  rubb’d  on  Silver  changes  it 
black.fi 

In  fome  of  the  Spring  and  Summer 
Months,  it  is  ufual  to  fee  large  black 
Cakes  floating  on  the  Surface  of  thefe 
Waters.  They  have  been  fuppofed  to 
be  fome  bituminous  Matter,  but  are,  in 
Reality,  a  Mofs  f,  as  is  evident  by  keep¬ 
ing  a  Part  of  them  for  a  few  Hours  in  a 

*  <v 

•f  Both  the  Sand  and  Mud  are  found  in  the  Cifterns,  which 
are  placed  over  the  Springs  of  the  feverai  Baths. 

X  Mr.  Ray  in  his  Sinopfs  Stjrp.  Britannic,  calls  this  Plant  the 
Jelly -Mofs. — Conferva  Gelatinofa,  omnium  tenerrim^  &  minima 
Aquarum  limo  innafcens. 

Glafs 
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Glafs  of  common  Water,  which  by  waffl¬ 
ing  off  the  Mud  in  which  it  grows,  and 
that  clots  its  Fibres  together,  gives  them 
Liberty  to  expand,  and  to  demonftrate 
their  being  a  Vegetable  from  their  Fi¬ 
gure.  By  Diffillation  it  produces  the 
ufual  component  Principles  of  its  T ribe  ; 
from  whence,  with  its  being  commonly 
to  be  found  in  other  Places  fi,  it  cannot 
be  fuppofed  to  impart  any  peculiar  Vir¬ 
tues  to  the  Bath  Waters  :  But  how  far 
they  are  obliged  to  either  of  the  two 
preceding  Subftances  in  this  Refpect,  we 
fhall  have  a  more  fit  Opportunity  here¬ 
after  of  fhewing,  when  it  is  difcovered 
of  what  Ingredients  they  are  compofed. 

•  .  * 

•f  Gaudat  limo  nigro  tenero  &  pingui  &  ip  Foffis  purioribus 
pafiim  circa  Londinum  obfervetur  ioto  fere  anno. 

Synop.  Stir 'p.  Britan , 
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C  HAP.  II. 

Of  the  Chalybeat  Principle  in  the 

Bath  Waters. 

THE  Bath  Waters  have  ever  been 
deem’d  Chalybeat ;  and  it  is  evi¬ 
dent  they  are  fo,  as  well  from  their 
Smell  and  Tafte,  as  from  the  Phaeno- 
mena  produced  in  them  by  their  Mix¬ 
ture  with  the  following  Materials. 

i ft.  The  Water  of  each  Bath,  viz. 
the  King’s,  Hot,  and  Crofs,  inftantly 
changed  with  Powder  of  Galls  to  a 
rich  Purple. 

2d.  With  a  few  Grains  of  pow¬ 
der’d  Logwood,  they  at  far  ft  ftruck 
a  reddilh  Purple,  and  in  lels  than  a 
Quarter  of  an  Hour  turn’d  of  a  deep 
•  Violet. 


3d.  With  Green  Tea  they  acquir’d 
the  fame  Colour  as  with  Galls,  but 
much  fainter. 

4th.  With  Pomegranate  Bark,  they 
became  of  a  blueifh  Gaft,  when  placed 
in  fome  Lights ;  and  of  a  greenifh 
Yellow  in  others,  like  thofe  change¬ 
able  Silks,  whofe  Colours  vary  ac¬ 
cording  to  the  different  Points  of  View 
they  are  obferved  in. 

5th.  BalmjstinesT  produced  in 
thefe  Waters  a  Colour,  which  at  firft 
refembled  that  of  Galls,  but  it  after¬ 
wards  alter’d  to  a  greenifh  Hue. 

These  Changes  which  Galls  and 
other  fimilar  Subftances  excite  in  Mine¬ 
ral  Waters,  are  held  to  be  a  fure  Crite¬ 
rion  of  their  containing  a  Chalybeat  Prin¬ 
ciple  ;  and  Experiments  of  this  Sort  are 
commonly  confined  to  a  bare  Demon- 
fir  ation  of  its  Exifience.  But  as  it  has 

f  Flowers  of  the  Wild  Pomegranate  Tree. 


been 
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been  found  by  frequent  Trials,  that  fuch 
Waters  vary  from  the  fainteft  Shade  of 
Purple  to  the  deepefl  Black,  in  Propor¬ 
tion  to  the  Quantity  of  this  Ingredient, 
which  they  are  poffefs’d  of ;  and  as  they 
require  a  larger  or  a  fmaller  Quantity  of 
Galls  to  bring  them  to  their  higheft  Tint, 
in  the  fame  Ratio ;  fuch  Experiments 
may  be  conducted  to  a  more  ufeful  Pur- 
pofe,  than  that  to  which  they  are  com¬ 
monly  affigned  :  For  it  becomes  a  Mat¬ 
ter  of  no  great  Difficulty  by  preparing 
an  Artificial  Chalybeat  Water,  in  which 
a  known  Portion  of  this  Metal  is  diffolv-- 
ed,  to  determine  how  much  of  it  exifts 
in  the  Natural  One  :  It  being  a  neceflary 
Confequence  of  the  above  Obfervations, 
that  where  two  Waters  ftrike  the  fame 
Colour  with  equal  Quantities  of  Galls, 
that  each  muff  contain  the  fame  Quan¬ 
tity  of  Iron. 

Mr.  Monro,  of  Edinburgh,  to  whom 
the  phyfical  World  is  much  obliged  for 

many 
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many  ufeful  and  curious  Difcoveries,  has 
in  the  third  Volume  of  the  Medical  EJ~ 
fay ,  given  us  one  on  the  prefent  Sub- 
je<ft ;  in  which  he  fays,  that  in  the  Salt 
of  Steel  the  Proportion  of  Iron  is  little 
more  than  a  third  Part,  and  that  by  dif- 
folving  one  Ounce  of  it  in  twenty  Ounces 
of  Water,  142  Drops  of  which  Solu¬ 
tion  weigh  2  Drams,  every  fuch  Drop 
will  contain  jj  of  a  Grain  of  Iron. 

I  prepared  fuch  a  Solution  of  the 
Salt  of  Steel,  by  diflblving  240  Grains 
of  it  in  10  Ounces  Averdupcis  -f,  of  Wa¬ 
ter,  and  found,  by  a  very  accurate  Bal- 
lance,  that  9  7  Drops  of  it,  let  fall  from 
a  fmall  Glafs  Tube,  exactly  weigh’d 
2  Drams.  Thefe  Drops  were  therefore 
larger  than  thofe  in  Mr.  Monro's  Calcu¬ 
lation,  and  each  of  them  contains  A  of 
a  Grain  of  Iron. 

f  This  is  mention’d,  becaufe  in  Mr.  Monro' s  Solution,  the  Wa¬ 
ter  was  weigh’d  by  Troy  Ounces. 


At 
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At  the  fame  Time,  a  ftrong  Tinc¬ 
ture  of  Galls  was  alfo  made,  by  digeft- 
ing  one  Ounce  of  them  in  Powder,  with 
a  Pint  of  Rain  Water,  in  a  gentle  Heat 
for  fome  Days ;  and  with  thefe  Help* 
I  proceeded  in  the  following  Manner,  to 
difcover  the  Quantity  of  the  Chalybeat 
Principle,  with  which  the  Bath  Wa¬ 
ters  are  impregnated, 

k 

I  drop’d  the  Tin&ure  of  Galls  from 
a  fmall  Glafs  Tube,  in  different  Quan¬ 
tities,  into  Pint  Glades,  of  the  lame 
Shape  and  Thicknefs ;  and  then  imme¬ 
diately  fill’d  them  with  the  Water  as  it 
came  hot  from  the  Pump.  It  was  found, 
by  repeated  Trials,  that  io  Drops  of 
this  Tin&ure  were  the  precife  Number, 
which  brought  the  Water  of  the  King’s 
Bath  to  its  higheft  Tint ;  and  that  five 
Drops  were  fufficient  for  this  Purpofe 
in  thofe  of  the  Hot  and  Crofs  Baths. 


The 


[  11  } 

The  Water  of  the  King’s  Eath  ftruck- 
a  warm,  rich,  rofy  Purple ;  the  others 
only  differed  from  it  in  their  Shades 
being  lighter. 

To  imitate  the  Colour  of  the  King’s 
Bath- Water,  two  Drops  of  the  Soluti¬ 
on  of  Iron  above-mention’d,  added  to 
three  Pints  of  pure  Rain  Water,  were 
fufficient.  For  thus  an  artificial  Cha- 
lybeat  was  produced,  one  Pint  of  which 
ftruck,  with  io  Drops  of  the  Tinc¬ 
ture  of  Galls,  a  Purple,  from  which 
that  of  the  Natural  One  was  not  to 
be  diftinguifh’d,  but  by  the  Warmth 
and  Richnefs  of  its  Tint. 

V.  '  •  *  -  .  ;  *  f  * 

>  *■  ;  .  ^  .  -  r  .  ^  - 

It  appears  therefore  from  the  preced¬ 
ing  Experiments,  that  the  Chalybeat 
Principle  in  a  Pint  of  the  King’s  Bath 
Water,  is  equal  to  the  Quantity  of  Iron 
contain’d  in  two  Thirds  of  a  Drop  of 
the  Solution;  which,  by  Calculation, 
comes  out  to  be  ?V  of  a  Grain  nearly  ; 

and 
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and  as  the  Waters  of  the  Hot  and  Crofs 
Baths  are  but  of  Half  its  Strength,  there 
is  in  a  Pint  of  either  of  thefe  only  rfr 
Part  of  a  Grain. 


This  Difcovery,  at  firft  Sight,  may 
feem  prejudicial  to  their  Reputation;  but 
it  would  be  doing  the  higheft  Injuflice 
to  thefe  Waters,  fhould  we  attempt  to 
explain  their  Virtues  from  only  a  Part 
of  their  Compofition;  or  attribute  to  one 
Ingredient,  what  refults  from  the  happy 
Combination  of  Several.  Befides,  this 
feeming  Prejudice  will  be  entirely  re¬ 
mov’d,  if  it  be  confidered,  that  the 
fame  Method  of  Inveftigation  being 
applied  to  other  Chalybeat  Waters, 
fhews  they  are  all  impregnated  with  this 
Principle,  in  a  Degree  infinitely  inferior 
to  what  might  be  imagined. 

Should  we  not  alter  our  Opinion  of  the 

Powers  of  Steel  Medicines  from  hence? 

And  conclude,  as  Nature  deals  this  Mineral 

■ 

out 

/ 
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outfofparingly,  inhermoft  fanativeCom- 
pofitions,  that  its  Efficacy  depends  far 
lefs  on  Quantity  than  the  common 
Ufage  of  preicribing  it  fuppofes. 

It  has  been  faid,  that  the  Chalybeat 
Principle  of  the  Bath  Waters  is  volatile ; 
that  they  loofe  it  by  keeping ;  and  thro’ 
its  Efcape,  become  vapid  and  effoete. 
The  Faffity  of  which  Pofition  will  be 
ffiewn  by  the  following  Experiments. 

i.  Having  fill’d  a  large  Bottle 
at  the  Pump  of  the  King’s  Bath  ;  a 
wet  Bladder  emptied  of  its  Air  and 
with  its  Surface  well  oil’d,  was  tied 
clofely  over  its  Mouth;  after  a  Time, 
the  Bladder  became  diftended,  and  the 
Vapour  which  was  thus  collected,  be¬ 
ing  gathered  into  a  large  Bubble,  was 
funk  to  the  Bottom  of  a  Glafs  which 
contain’d  a  weak  Tin&ure  of  Galls. 
Upon  running  a  Pin  into  that  Part  of 
the  Bladder,  where  this  Vapour  was, 

it 
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it  rufh’d  out  with  confiderable  Noife, 
produced  great  Agitation  in  the  Li¬ 
quor,  and  fill’d  it  with  Blebs  of  Air, 
which  burft  as  they  arriv’d  at  it  Sur¬ 
face;  but  excited  no  Alteration  in 
its  Colour,  or  fhew’d  the  lead;  Marks 
of  a  volatile  Chalybeat. 

2.  A  large  Quantity  of  the  King’s 
Bath  Water  was  diftill  d  from  a  Re¬ 
tort,  in  whofe  Neck  a  Hole  was 
made,  thro’  which  its  more  volatile 
Parts  might  efcape ;  over  this  Hole 
was  placed  a  Piece  of  fpungy  Paper, 
that  had  been  foak’d  in  a  ftrong Tinc¬ 
ture  of  Galls.  The  Paper  was  roll’d 
up  into  a  conical  Shape,  and  cover’d 
with  a  Glafs  Bell,  which  condenfed 
thofe  Vapours  which  arofe  in  the 
Diftillation,  and  return’d  them  again 
upon  it.  The  Confequence  of  this 
Experiment  was,  that  tho’  the  Paper 
became  thoroughly  wet  with  the  Va¬ 
pour,  yet  it  was  changed  to  neither  a 
Purple  or  a  black  Colour.  3.  I 
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3.  I  put  into  a  Receiver  a  few 
Fragments  oi  a  Gall  Nut,  and  dif- 
till’d  the  Water  of  the  fame  Bath  in¬ 
to  a  it  from  a  Glafs  Retort,  having 
firit  of  all  well  fecured  their  Junc¬ 
tion  by  Cement  and  wet  Bladders. 
The  Water  which  was  thus  diftill’d, 
remain’d  entirely  free  from  any  the 
leaft  Tint,  which  could  raife  a  Sus¬ 
picion  of  its  being  impregnated  with 
Iron. 

The  receiv’d  Notion  therefore,  that 
the  Bath  Waters  contain  a  V olatile  Cha- 
lybeat  Principle,  is  without  Foundation. 
Surely  its  Effects  muff  have  appear’d  in 
one  or  other  of  thefe  Trials,  either  of 
which  was  fo  fufceptible  of  demonstrat¬ 
ing  its  Exiftence :  For  one  Drop  of  a 
weak  Solution  of  Iron  t injur’d  the 
Fluids  of  the  firft  and  third  Experiments 
with  a  very  diftinguifhable  Purple,  and 
being  poured  on  the  Paper  which  was 
ufed  in  the  Second,  (after  it  was  dry) 

gave 
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gave  it  a  Blacknefs  equal  to  what  it 
would  have  acquir’d,  had  it  been  dip¬ 
ped  in  Ink. 

But  it  may  be  afked,  if  the  Chaly- 
beat  Principle  of  the  Bath  Waters  is  not 
volatile ,  and  does  not  fly  off  from  them ; 
why  do  they  loofe  their  Power  of  ting¬ 
ing  with  Galls  by  being  kept  ?  The  fol¬ 
lowing  Experiments  will  tell  us. 

Two  Florence  Flafks  were  filled 
with  this  Water,  and  their  Nofes  in¬ 
verted  into  Decanters  of  the  fame. 
One  of  the  Flafks  was  quite  full ;  the 
other  had  an  Air  Bubble  left  on  its 
Surface  of  two  and  f  Inches  Diame¬ 
ter.  After  24  Hours,  each  was  ex¬ 
amined  with  Galls.  The  Water  in 
the  Flafk  where  the  Air  Bubble  was 
left,  fhew’d  fcarcely  any  tinging  Pro¬ 
perty  ;  but  that  in  the  other,  which 
was  quite  fill'd,  ftruck  immediately  a 

vivid 
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vivid  Purple,  nearly  equal  to  what  it 

gives  when  juft  taken  from  the  Pump. 

Hence  we  fee  the  Water  is  depriv’d 
of  this  Power  by  a  bare  communica¬ 
tion  with  the  Air ;  and  that,  even  when 
it  is  preferved  in  fuch  a  fttuation  as  ren¬ 
ders  the  efcape  of  its  Chalybeat  Prin¬ 
ciple  impofiible.  It  would  be  abfurd  to 
fuppofe  this  could  pals  thro’  the  Pores 
of  the  Glafs ;  or  granting  it  to  be  ca¬ 
pable  of  obtaining  fuch  a  paflage, 
twill  be  a  matter  of  the  utmoft  diffi¬ 
culty  to  explain,  why  it  did  not  leave 
the  Waters  in  each  Flalk  alike  ? 

It  is  to  the  Air  therefore  alone,  that 
iuch  alterations  are  to  be  attributed, 
which,  (to  ufe  the  words  of  a  very 
judicious  Writer -f)  ‘  by  its  inceflant 
5  elaftic  Action,  promotes  fome  degree 


f  See  Dr.  Hales  Experiments  on  Steel  Waters,  Page  105, 
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4  of  Agitation  or  Ferment  in  the  Wa- 
4  ter,  caufing  the  mineral  Particles  there- 
4  by  to  dihn tangle  themfelves  from  the 
‘  Water,  and  to  coalelce  into  new  Com- 
4  binations  of  fo  much  larger  Size  as 
4  difqualih.es  them  to  be  any  longer 
4  fufpended  in  the  Water  ;  they  then 
4  precipitating  to  the  bottom  and  fides 
4  of  the  Bottles,  partly  in  the  form  of 
4  a  yellowifh  Ocre,  and  partly  in  cloudy 
4  Flocks  or  Thrumbs. 

Where  theAir  is  fecluded,  no  change 
of  this  kind  enfues  ;  nor  does  it  happen 
to  a  Water  with  which  fome  acid  Spirits 
have  been  mixed  ;  thefe  being  repug¬ 
nant  to  any  putrid  Agitation  which  that 
reftlefs  Element  can  excite  %.  Belides  it 

J  Acid  Spirits,  befides  their  Power  of  preventing  any  putrid 
Agitation  in  the  Water,  have  Bill  a  further  one  which  greatly 
contributes  to  preferve  its  tinging  Properties,  and  that  is  their 
keeping  the  Chaiybeat  Principle  Sufficiently  diffolved,  attenua¬ 
ted,  and  mixed  with  the  Water  :  And  hence,  by  dropping  Spirit 
of  Sulphur,  or  Spirit  of  Vitriol,  into  the  Bath  Waters,  I  have 
preferved  their  tinging  Properties  for  a  great  length  of  Time, 
tho’  the  Bottles  in  which  they  were  kept  have  been  corked  only 
in  a  common  manner.  Without  thefe  acid  Spirits,  the  Waters 
are  intirely  deprived  of  them  in  a  few  Days. 


IS 
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is  a  Fail,  that  when  the  Bath  Waters 
have  loft  their  tinging  Properties,  they 
will  acquire  them  again  after  they  have 
undergone  a  thorough  Fermentation  ; 
which  it  would  be  impofiible  they  could 
do,  was  their  Chalybeat  Principle  vo~ 
latile . 

•  9  '  -• '  v*  *-•  *  -t  .4.  .»  . 

What  thefe  Waters  principally  lofe 
when  they  are  withdrawn  from  their 
Spring,  is  their  Elementary  Fire. 

I  had  a  Glafs  Veffel  made  of  a 
Globular  fhape,  from  whence  arofe 
two  Tubes,  the  one  Capillary,  the 
other  of  i  of  an  Inch  diameter,  and 
both  of  three  Inches  in  length. 
This  Veflel  was  fill’d  with  the  Water 
of  the  King’s-Bath,  taken  hot  from 
the  Pump,  to  the  top  of  each 
Tube  ;  the  larger  of  which  was  then 
covered  with  a  piece  of  Gold-Beater’s 
Skin,  and  fome  Putty,  which  fepara- 
ted  its  Contents  from  all  contact  with 

C  2  the 
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the  external  Air.  By  the  next  Morn¬ 
ing  the  Water  in  the  Capillary  Tube 
had  funk  2  and  i  Inches  nearly,  and 
required  fix  Grains  of  the  fame 
Water  (which  was  cold)  to  raife  it  to 
the  Height  it  was  firft  at. 

Hence  we  fee  the  Bath  Water  in- 
creafes  in  its  fpecific  Gravity,  as  this 
Principle  flies  off  from  it ;  and  that  its 
particles  approach  nearer  to  each  other, 
and  the  whole  volume  of  the  Fluid  is 
condens’d.  Which  alteration  in  the 
Arrangement  and  Mixture  of  its  com¬ 
ponent  parts,  join’d  to  the  lofs  of  this 
iEtherial  Fire,  is  probably  the  reafon 
why  its  Virtues  can  never  be  reftored, 
when  it  is  once  grown  cold. 

The  Heat  of  the  feveral  Baths,  as 
taken  by  Farenheit' s  Mercurial  Ther¬ 
mometer,  is  as  folio W's : 

The  Water  of  the  King’s-Bath, 

where 
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where  it  is  of  the  greateft  Warmth, 
raifes  the  Mercury  to  103  degrees ;  and 
links  it  from  thence,  in  its  cooleft  Part, 
to  100. 

The  Thermometer  ftands  in  the  Hot- 
Bath  at  100,  or  io  1. 

The  different  degrees  of  Heat  in  the 
Crofs-Bath,  are  93  and  94. 

/  • 

The  Heat  of  the  Queen’ s-Bath,  is 
from  99  to  98. 

The  Waters  which  are  pump’d  up 
from  the  Cifierns  of  the  feveral  Baths  for 
Drinking ,  and  which  are  convey’d  thro' 
Pipes  immediately  from  their  Source, 
were  found  to  be  of  various  Degrees  of 
Heat,  at  different  times  of  Trial. 

Thus  the  Water  which  flows  from 
the  Pump  of  the  Crofs-Bath,  has  de¬ 
fended  from  no  degrees,  thro’  all  the 

C  3  inter- 
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intermediate  ones,  to  105. — That  of 
the  Hot-Bath,  from  116  to  1 1 2. — 
And  the  Water  of  the  King’s-Bath 
Pump,  from  1 1 6  to  1 1 4. 

It  is  ufually  thought,  that  the  Bath 
Water  retains  its  Heat  longer  than  com¬ 
mon  Water  heated  to  the  fame  degree  ; 
but  it  did  not  appear  to  do  fo,  by  the 
moft  accurate  Experiments  that  could 
be  made. 

It  were  to  be  wifhed  among 
the  feveral  conveniences  of  Bathing 
and  Pumping  which  the  different 
Heats  of  thefe  Baths  afford,  that  we 
had  a  Vapour  Bath ;  or  a  contrivance 
to  let  out  the  Steam  of  the  Water  (to 
which  an  artificial  Heat  might  be  given 
where  the  natural  one  was  infufficient) 
on  any  part  of  the  Body  whence  Ob- 
ftructions  were  to  be  removed.  The 

•  •  ■  •  <  •  •  ■  •  W  A.  V."  -  —  1  •  .  A. 

Advantages  of  fuch  an  Application  are 
much  fuperior  in  many  Cafes  to  the 

com™ 
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common  methods  of  Pumping,  and 
are  attended  with  none  of  its  Incon¬ 
veniences. 


The  amazing  Power  of  warm  Va¬ 
pour  has  been  abundantly  fhewn  by 
its  effects  in  Papin  s  Digejler ,  where 
the  hardeft  Bones  are  in  a  few  moments 
rendered  foft  and  pappy  ;  but  a  fimple 
Experiment  is  fufficient  for  our  purpole, 
to  demonftrate  how  much  more  pene¬ 
trating;  and  diffolvent  Water  is  when 
thus  rarefied,  than  in  a  more  condenfed 
ftate,  tho’  poffels’d  of  the  greateft  Heat 
it  is  capable  of  attaining. 


Put  a  fmall  quantity  of  Salt  of 
Tartar  into  a  Glafs  Pan,  and  tye  a 
piece  of  dry  Bladder  over  its  Mouth : 
Now  boiling;  Water  may  be  for  a 
long  time  poured  on  this  Bladder, 
without  getting  through  its  Pores  ; 
whereas  the  Steams  of  fuch  Water 
gain  an  immediate  admiffion,  which 

C  4  tlrey 
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they  dertionftrate  by  diflolving  the 
Salt  almoft  as  foon  as  they  are 
applied. 

The  Inconveniences  of  Pumping, 
proceed  from  the  Weight  and  Preflu  re 
of  the  Water,  which  (together  with  its 
Heat)  excite  a  vibratory  and  impulflve 
motion  in  the  obftru&ed  Veflels,  that 
pufhes  forward  their  ftagnant  Contents. 
If  thefe  are  liquid  enough  to  pafs  the 
bounds  of  their  confinement,  Succefs 
will  attend  the  application.  But 
where  they  are  too  vifcid  ;  where  they 
are  endued  with  an  acrimonious  Difpo 
fition  ;  where  the  Conftitution  of  the 
Patient  is  hot  and  feverifh  ;  or  at  leaft 
in  that  ftate  at  the  time  of  uflng  the 
Pump ,  an  Inflammation  of  the  Part  mu  ft 
be  the  confequence  ;  which,  if  great 
care  be  not  taken,  is  followed  by  a  Ge¬ 
neration  of  Matter ,  whofe  moft  fa¬ 
vourable  termination  calls  for  the 
Caujlic  or  Incifion-Knife, 


Bur 
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But  none  of  thefe  Ills  can  proceed 
from  the  Vapour  Bath  :  It  removes 
Obftructions  by  difiolving  the  hardened 
Juices  which  form  them,  and  not  by 
Simulating  the  V efiels  to  pufh  them  for- 
ward  thro’  narrower  Pajfes  into  the 
wider  Roads  of  Circulation.  The  Par¬ 
ticles  of  Water  in  this  attenuated  ftate, 
find  an  entrance  thro’  the  Pores  which 
is  denied  them  in  any  other  j  and  by 
the  relaxing  Quality  which  thefe  Va¬ 
pours  pofleis,  they  open  an  eafy  pafe 
fage  thro’  the  Skin  for  the  obftrudted 
Humours ,  while  they  liquify  them  fuf- 
ficiently  to  make  their  efcape. 


CHAP. 
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CHAP.  III. 

Of  the  Sulphureous  Principle  in  the 

Bath  Waters. 

IT  is  a  controverted  Point,  whether 
or  no  the  Bath  Waters  are  impreg¬ 
nated  with  Sulphur.  Probably  the  in- 
difcriminate  ufe  of  that  Term-,  and  of 
common  Brimftone ,  has  been  the  oc- 
cafton  of  this  difpute.  The  latter  is 
only  applicable  to  a  particular  Mineral, 
whole  Chara&eriftics  are  its  yellowilh 
colour  ;  its  great  Inflammability  ;  its 
burning  with  a  blue  Flame,  and  an 
acid  fuffbeating  Vapour  :  Whereas  the 
former  Ihould  be  underftood  in  a  much 
more  extenfive  Senfe,  fo  as  to  compre¬ 
hend  all  unBuous  Bodies  in  general. 
And  hence,  if  any  fuch  can  be  difeo- 
vered  in  thefe-  Springs,  it  has  all  juft 
right  to  be  called  their  fulphureous 

Prin- 
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Principle,  how  much  foever  it  may  dif¬ 
fer  from  common  Brimftone. 

It  has  already  been  fhewn  that  this 
Mineral  exifts  in  the  Bath  Sand ;  but 
whether  it  actually  enters  the  Cornpo- 
fition  of  the  Waters,  is  what  I  fhall  here 
endeavour  to  decide. 

I  judged  that  the  moil  likely  Means 
of  Succefs  would  be  to  make  artificial 
Brimftone  Waters,  and  to  add  a  diver- 
fity  of  Mixtures  to  them,  and  to  the 
BathWater  at  the  fame  Time  :  It  would 
be  thus  eafy  to  difcover  how  far  the 
Phenomena  produced  in  each  agreed  ; 
and  confequently  whether  the  natural 
Water  was  impregnated  with  the  fame 
Ingredient  as  the  artificial  one,  or  not. 

»-  •*  »  i 
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With  this  View,  therefore,  there 
was  prepared  two  forts  of  Brimftone 
Waters.  The  firji ,  by  melting  the 
Flowers  of  Brimftone  with  Salt  of  Tar¬ 
tar 
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tar,  which  together  conftitute  a  mixed 
Body  that  readily  diffolves  in  Water. 
The  fecondy  by  pouring  common  Spring 
Water  on  pounded  Stone  Brimftone,  and 
returning  it  on  again  after  it  had  foak’d 
through,  ’till  it  became  fufficiently  fa- 
turated  with  that  Mineral. 

To  equal  quantities  of  thefe  Fluids, 
there  were  added  30  Drops  of  a  Solution 
of  Sublimate  in  diftill’d  Rain  Water; 
and  at  the  fame  Time  a  like  Number 
were  dropp’d  into  that  of  the  Bath. 

Number  i.  Or  the  Water  prepa¬ 
red  with  Brimftone  and  Salt  of  Tar¬ 
tar,  changed  inftantly  to  a  fine 
Orange  Colour  :  Afterwards  it  grew 
thick,  and  let  fall  a  yellowifh  Sedi¬ 
ment  ;  which  being  dried,  was  flung 

.  on  a  red-hot  Iron,  where  it  burnt 

* 

with  a  blue  Flame. 

Number  2.  Or  the  artificial  Wa¬ 
ter 
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ter  made  from  Brimftone  alone,  ap¬ 
peared  of  a  beautiful  Pearl  when 
held  from  the  Light ;  but  oppofite 
to  it  of  a  Straw  Colour.  On  land¬ 
ing  it  became  opake  and  milky,  and 
a  line  white  Powder  precipitated 
which  burnt  blue  on  a  hot  Iron. 

The  Bath  Water  fhewed  no  al¬ 
teration  at  firft  from  this  Mixture  : 
But  at  length  a  Scum  arofe,  and  co¬ 
ver’d  its  Surface,  which  reflected  an 
infinite  Variety  of  the  molt  beautiful 
Colours. 

From  this  Clafs  of  Experiments,  we 
find  that  the  Bath  Water  bears  no 

1 

kind  of  Similitude  to  the  artificial  ones : 
We  fhall  therefore  examine  them  with 
a  Solution  of  ^uickjilver  in  Aqua  Fortis, 
added  to  each  in  the  fame  Quantity  as 
before.  With  this : 

Number  i,  became  firft  of  an 

Orange 
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Orange,  and  afterwards  turn’d  to  a 
Pearl  Colour.  Its  Precipitation, 
which  was  of  a  Cream,  yielded  a 
weak  blue  Flame  in  burning. 

Number  2.  became  milky.  In  a 
fide  Light  the  Mixture  had  a 
blueifli  Tint;  in  an oppofite  one,  a 

faint  Yellow.  The  Powder  which 

* 

was  depofited  at  the  bottom  of  the 
Glafs,  was  white,  and  burnt  blue. 

The  Bath  Waters  reflected  a  fine 
bright  Orange.  Its  Sediment  was 
of  the  fame  Caft,  and  Ihewed  no 
Signs  of  Inflamability. 

We  here  find  fome  Refemblance  be¬ 
tween  the  Bath  Water  and  Number  1, 
which  confifls  in  their  both  linking 
pretty  nearly  the  fame  Colour :  But  as 
this  is  owing  to  the  alcaline  Principle 
that  each  contains,  as  will  be  Ihewn 
when  we  come  to  treat  of  the  Salts  and 

Earths 
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Earths  which  are  in  the  Bath  Waters ; 
it  muft  not  from  this  Similarity  alone 
be  concluded  that  they  are  both  impreg¬ 
nated  with  the  fame  fulphureous  In¬ 
gredient. 

A  third  Trial  was  made  on. each  of 
thefe  Waters  with  a  Solution  of  Stiver 
in  Aqua  Forth . 

In  Number  i,  the  Liquor  at  top, 
was  of  a  dirty  White,  at  bottom  of 
a  dark  Brown.  The  Precipitation 
was  of  a  greyilh  Colour,  and  burnt 
with  a  pale  Blue. 

In  Number  2,  the  Fluid  was  dark 
and  muddy.  A  black  fhining  Pow¬ 
der  fublided,  which  flamed  with  a 
vivid  Blue. 

In  the  Bath  Water,  dark  Clouds 
were  inftantly  form’d,  which  gradu¬ 
ally  becoming  black,  at  length  de¬ 
fended 
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fcended  and  formed  a  Sediment  of 
the  fame  Colour.  This  black  Mat¬ 
ter  gave  no  Flame  on  a  red-hot  Iron, 
but  fmoak’d  much,  and  turn’d  to 
a  Calx. 

.* 

All  thefe  Waters  agree  here  in  one 
particular,  which  is  the  Blacknefs  they 
give  to  the  Silver  that’s  precipitated. 
This  we  know  is  one  of  the  properties 
of  common  Brimftone  ;  it  is  owing  to 
the  acid  part  of  that  Subftance ;  and 
other  Mineral  Acids  are  capable  of  pro¬ 
ducing  the  fame.  Thus  if  pure  diftill’d 
Rain  Water  is  well  faturated  with  com¬ 
mon  Salt  that  has  been  purified  for  Ufe,  it 
changes  the  Silver  which  it  precipitates 
equally  black  with  the  above-mention’ d 
Waters.  It  does  not  therefore  follow 
from  this  Experiment  alone,  without 
the  afiiftance  of  other  concurrent  Proofs, 
that  the  Bath  Water  is  impregnated  with 
common  Brimftone.  But  upon  the  whole 
the  contrary  is  to  be  concluded,  feeing 

its 
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its  Precipitations  have  no  where  in  thefe 
trials  produced  the  genuine  and  diftin- 
guifhing  Characteriftics  of  that  Mineral, 
viz.  a  blue  Flame  and  a  fuffocating  acid 
Vapour.  To  which  we  may  add,  that 
no  alterations  are  produced  in  the  Bath 
Waters  with  FoJJil  Acids ;  whofe  well 
known  property  it  is  to  precipitate  this 
Body  irom  the  Menftruum  in  which  it  is 
difiolv’d,  and  at  the  lame  time  to  oc- 
calion  a  moll  icetid  difagreeable  Imell. 
Neither  does  their  Reliduum  (the  folid 
contents  of  the  Water  obtained  by 
evaporation)  when  flung  on  a  red-hot 
Iron,  or  on  live  Coals,  give  any  caufe  to 
fufped  the  contrary;  which  it  moft 
certainly  would  do,  was  ever  fo  fmall 
a  portion  of  real  Brimftone  mixed 
with  it. 

As  this  Mineral  therefore  does  not 
enter  into  the  compofltion  of  the  Bath 
Waters,  I  fhall  proceed  to  another  fpe- 
cies  of  Enquiry  by  wliich  the  Nature  and 

D  Ex- 
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Exigence  of  th  eir  true  fulphureous 
Principle  will  be  difcover’d  and  afcer- 
tained. 

One  dram  ol  Salt  of  Tartar,  and 
four  drams  of  the  Reliduum  of  thefe 
Waters,  were  ground  together  into 
a  powder,  and  kept  in  a  Crucible 
over  a  ftrong  Fire  ’till  they  grew 
quite  hot.  This  powder  was  im¬ 
mediately  flung  into  a  Florence 
Flafk,  which  contained  about  half 
a  pint  of  pure  rectified  Spirit  of 
Wine.  The  Spirit  quickly  became 
tinged,  of  a  rich  golden  Colour, 
and  acquired,  by  digeftion  in  a  Sand 
heat,  a  grateful  fragrancy  of  Smell, 
with  a  hot,  pungent,  Spicy  Tafte. 

1  ■  |  If  .  -  :  *T)  . 

This  Experiment  was  made  in  imita¬ 
tion  of  the  154th  Procefs  in  Boerhaave  s 
Chemiftry ;  where  he  fhews  the  me¬ 
thod  of  diffolving  common  Brimftone 
in  Alcohol  or  highly  rectified  fpirit  of 

Wine: 
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Wine  :  To  which  Solution ,  the  Tincture 
here  obtained  bore  a  perfect  refemblance. 

In  thofe  Deductions  which  that  great 
Chemift  has  drawn  from  this  Procefs, 
he  obferves,  that  Sulphur  (by  which  he 
means  common  Brimftone)  muft  firft  be 
opened  by  an  Alcaly  before  it  will  dif- 
lolve  in  the  Spirit.— That  this  Subftance 
frequently  lies  concealed  in  many  Fof- 
fil  Bodies,  from  whence  TinCtures  have 
been  extracted,  and  impofed  on  the 
World  for  the  moll  valuable  Metallic 
ones.  An  Inftance  of  which  he  gives 
in  one  which  was  boafled  to  have  been 
made  from  Gold,  and  concludes  with 
an  Obfervation  preventive  of  fuch  jm- 
pofitions.  As  Joon  (fays  he)  as  a  Jkil- 
fulArtift  dif covers  that  a  fixed  Alcaly  is 
e?nploy  d  in  making  them ,  he  knows  they 
muft  proceed  from  Sulphur,  f-  Con- 

Simul  ac  enim  cognofcitur  Alcali  requiri  ad  cafdem  confi. 
dendaa,  peritus  Artifex  ocyus  cognofcit  de  Sujphur.e  nafci. 


D  2 


fequently, 
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fequently,  the  Tincture  here  obtained 
from  the  Refiduum  of  the  Bath  Wa- 

&  ^  .i.  ..  .  .  /•  .  >  ••  i  *  •  f  • 

ters,  mufb  proceed  from  a  fulphure- 
ous  Principle  of  one  kind  or  other 
which  it  contains.  But  that  this  is  not 
common  Brimflone  is  evident  from  hence, 
that  when  diflilld  Vinegar  was  added 

O  ^ 

to  this  Tindture,  no  offeniive  fmell  was 
produced  ;  nor  did  any  thing  precipi¬ 
tate  which  was  poflefs’d  of  its  properties. 
Whereas,  if  the  fame  Acid  be  mix’d 
with  the  golden  Tindture  of  the  before- 
mention’d  Procefs  in  Boerhaave  s  Che- 
miftry,  there  foon  arifes  a  Jlercoraceous 
Odour-,  and  that  Mineral  fubfides. 

The  fulphureous  Principle  therefore 
which  is  contained  in  the  Refiduum  of 
thefe  Waters  bears  only  this  refem- 
blance  to  common  Brimflone,  that  they 
both  give  a  like  Colour  to  fpirit  of 
Wine. 


Now  if  we  confider  the  Compofition 

of 
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of  that  Fojjil \  we  fhall  find  it  is  only 
one  of  its  conftituent  Ingredients 
which  is  capable  of  producing  this 
effedt.  Neither  its  Alcaly,  nor  its 
Acid  Spirit  are  in  any  degree  equal 
to  it,  and  therefore  it  muft  be  its  Bitu¬ 
minous  Part,  or  as  M.  Homberg  ex- 
prefies  it,  le  vrai  fouffre  du  J'ouffre 
commun , .  to  which  this  alteration  of  Co¬ 
lour  is  to  be  attributed. 

Probably  the  fulphureous  Prin¬ 
ciple  of  there  Waters  may  confift 
of  fuch  a  Bituminous  Matter.  The 
preceding  experiment  favours  fuch  a 
fuppofition  ;  and  the  fubfequent  ones 
will,  I  prefume,  confirm  it. 

i .  If  a  large  quantity  of  the  Bath 
Water,  as  50  or  6  o  Gallons,  be  eva- 


•f-  Brimftone  confifis  af  an  Alcaline  Part,  a<j  Acid  Spirit,  and 
a  Bituminous  Matter.  Vide,  Efiai  d’fc  L’Analyfe  de  Souffre  Com- 
Memoirs  de  V Acad.  Royal ,  An.  1703. 
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porated  with  a  very  flow  fire  nearly 
-to  a  drynefs,  or  ’till  only  a  Quart  or 
three  Pints  of  it  be  left ;  this  remain¬ 
der  being  poured  off  from  the  earthy 
parts,  which  the  operation  has  col¬ 
lected,  and  pafled  thro’  filtrating  pa¬ 
per,  appears  in  refpeCt  of  its  Colour 
like  Mountain  Wine,  and,  in  its 
Smell,  refembles  the  Balfam  Tolu. 

*  . .  ,  '  V 

2.  If  an  equal  quantity  of  pure 
fpirit  of  Wine  Be  poured  to  this  Am¬ 
ber-colour  d  Water,  the  mixture  im¬ 
mediately  becomes  turbid  and  milky, 
and  continues  fo  ’till  the  precipitation 
of  a  faline  uncryftaliz’d  Mafs  re- 
ftores  it  to  its  original  tranfparency 
and  colour  :  The  latter  being  now 
render’d  fainter  by  the  divifion  of  the 
■Sulphureous  Matter ,  which  produced 
it,  through  the  additional  quantity 
of  the  Spirit  of  Wine. 


3.  When 
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3.  When  this  feline  Mafs  has 
entirely  lublided,  decant  the  clear 
Liquor  and  gently  evaporate  it.  The 
Vapour  which  at  firft  arifes  is  highly 
perfum’d,  but  grows  lefs  fo  in  propor¬ 
tion  as  the  Spirit  of  Wine  diminifhes. 
When  this  is  entirely  exhaled  the 
Watry  part  of  the  Mixture  recovers 
its  former  Balfamic  fmell,  and  being 
at  length,  totally  driven  away  in 
Steam,  there  remains  a  thick  foapy 
Liquor,  like  common  Oil,  of  a 
hot,  aromatic,  pungent  Tafte,  of 
a  grateful  fragrancy,  and  of  a  dark- 
brown  Colour. 

This  is  the  fulphureous  Principle  of 
the  Bath  Waters.  It’s  an  exceeding 
fine  aromatic  Balfam,  entirely  diflimi- 
lar  from  common  Brimftone,  which 
has  hitherto  been  feid  to  conftitute  this 
part  of  their  compofition. 

It  is  impoffible  to  determine  the 

I)  4  pro- 
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precife  quantity  of  this  Principle  in 
any  aflign’d  Portion  of  the  Water, 
becaufe  much  of  it  flies  off  during  the 
feveral  Evaporations  which  are  neceflary 
to  collet  it. 


CHAP. 
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CHAP.  IV. 


Of  the  Saline  and  Earthy  Princi¬ 
ples  of  the  Bath  Waters. 


WATER  is  fo  ready  and  To  uni- 
verfal  a  Solvent  for  all  the  va¬ 
rious  fpecies  of  Salts,  that  there  is 
hardly  ever  found  a  Spring  To  pure,  but 
fome  one  or  other  of  this  Clafs  of  Bo¬ 
dies  make  a  part  of  its  contents.  Mi¬ 
neral  Waters  efpecially  are  never  free 
from  fuch  Ingredients.  Among  them 
there  are  fome  which  derive  their  whole 
Virtue  from  hence  ;  and  indeed  it 
would  be  hard  to  conceive  how  without 
fuch  afliftance  they  could  lay  claim  to 
that  Appellation,  or  be  productive  of 
any  Medicinal  effects, 

T  HE 
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The  kinds  of  Salt  which  fuch  Wa¬ 
ters  contain  are  difcoverable  by  two 
methods  of  examination.  The  firft 
coniifts  in  the  addition  of  peculiar  Sub- 
ftances  to  the  Water,  from  whence  cer¬ 
tain  effects  enfue  that  characterize  the 
Salts  which  produce  them:  And  the 
fecond,  in  evaporating  it  to  a  drynels, 
or  ’till  only  an  Earthy  matter  remains, 
from  whence  the  Salts  are  afterwards  to 
be  feparated. 

-  •  -  O.  <••••>  ‘  .  .*  '  ■  .  ,  v  --  . 

•!  _  i  ^  *■]■*.'*  ,  ■  ■>  , 

But  introductory  to  thefe  Inveftiga- 
tions,  it  may  not  be  improper  in  this 
place  to  premife  a  fhort  and  general 
Hiftory  of  the  different  Species  and  Pro¬ 
perties  of  Salts ;  which,  tho’  unneceflary 
to  many  Readers,  may  yet  be  of  fuch 
ufe  to  others,  whofe  knowledge  in 
Chemiftry  is  of  fmall  extent,  that  with¬ 
out  it,  the  following  account  of  the  Salts 
which  are  difcovered  in  the  Bath  Waters 
would  be  perfectly  unintelligible. 


Salts 
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1  Salts,  then,  are  defin’d  to  be  Fof- 
*  fil  Bodies,  fufible  by  Fire,  and  con- 
4  gealable  again  by  Cold  into  little 
4  Glebes  or  Cryftals  5  foluble  in  Wa- 
4  ter  To  as  to  difappear  therein,  and 
4  imprefiing  a  fenfation  of  Acrimony 
‘  on  the  Tongue.’  4 

This  definition  is  general,  and  takes 
in  the  chief  properties  of  all  Salts  what¬ 
ever  ;  but  as  there  fubfift  very  eflential 
and  peculiar  differences  among  them, 
they  have  been  aptly  divided  in¬ 
to  three  diftinct  Clafles,  which  are 
diftinguifhed  by  the  terms,  Acid,  Alca- 
line,  and  Neutral. 

The  properties  of  Acid  Salts  arc 
their  particular  Tafte  and  Smell ;  the 
fermentation  they  produce  with  alcaline 
and  earthy  fubftances ;  their  diflolving 
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Metals ;  and  their  {hiking  a  red  colour 
with  the  Juices  of  the  Sun-Flower, 

Rofes,  and  Violets. 

\ 

Alcalies  are  characterized  by  their 
maukilh  urinous  Tafte ;  by  their  effer- 
vefcing  with  Acids ;  by  their  precipi¬ 
tating  Metals  and  other  Subftances  dif- 
folv  d  in  them ;  by  their  readily 
uniting  with  Oils  and  Sulphureous 
Bodies ;  by  their  changing  the  Juices 
of  the  Sun-Flower,  Roles,  and  Violets 
green ;  and  laftly  by  their  difiolving 
and  running  into  a  fluid  ftate  when  ex- 
pofed  to  the  Air. 

The  third  Clafs  of  Salts  which  are 
term’d  Neutral,  are  conftituted  by  the 
union  of  the  preceding  ones,  and  when 
perfed,  neither  ferment  writh  Acids  nor 
Alcalies,  or  indeed  poflefs  any  of  their 
properties.  They  are  alfo  fufliciently 
diftinguifhed  by  their  power  of  cryfta- 
lizing,  or  fhooting  into  regular  diftinCt 

forms, 
'  / 
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forms,  which  belongs  not  to  either  of 
the  others. 

As  all  Salts  whatever  are  compre¬ 
hended  under  one  or  other  of  the  pre¬ 
ceding  Ciailes,  and  poflefs  the  peculiar 
Marks  of  their  Tribe  ;  they  are  in  a 
great  meafure  to  be  difcover’d  by  the 
following  Experiments,  as  appears  from 
their  application  in  the  prefent  Enquiry. 

1.  Having  mix’d  fome  Syrup  of 
Violets  with  the  Bath  Water,  it  foon 
changed  to  a  deep  vivid  green. 

2.  With  a  lolution  of  Quickfilver 
in  Aqua  Fortis  it  immediately  be¬ 
came  opake  and  yellow,  and  an 
Orange  colour’d  Powder  precipi^ 
tated. 

3.  Acids  caufe  no  effervefcence 

with  the  Water,  but  their  acrimony 

1  • 

IS 


r 

l 


is  greatly 
by  it. 
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fheath’d  and 


deftroy’d 


4.  Neither  with  Alcalies  is  any 
fermentation  excited. 


5.  A  Solution  of  Silver  in  Aqua 
Fortis  turns  the  Water  Milky,  and 
the  Metal  fublides.  -f 


From  the  two  firft  of  thefe  Experi¬ 
ments  we  learn  that  the  Water  contains 
an  Alcaly. — From  the  third,  that  this 
Alcaly  is  either  but  in  a  fmall  quantity, 
or  that  it  is  not  of  a  very  active  nature. — 
From  the  fourth,  that  no  Acid  in  a  fe- 
parate  unmix’d  ftate  has  any  fhare  in  its 
compolition. — And  from  the  laft,  that 
Common  Marine  Salt  makes  a  part  of 
its  contents. 


As  the  phenomenon  produced  in  the 

f  The  Waters  of  each  Bath  fhew  the  fame  appearances. 


fe- 
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fecond  Experiment  admits  only  of  the 
following  lolution,  its  explication  there¬ 
fore  becomes  an  evidence  for  the  vera¬ 
city  of  that  deduction  which  was  drawn 
from  it.  For  the  Menftruum  in  which 
the  Quickiilver  is  diffolved  being  a 
ftrong  Acid,  is  on  its  mixture  with  the 
Water  changed  to  a  Neutral  State  by 
the  Alcaline  Principle  which  exifts  there  ; 
and  being  thus  fo  much  alter’d  from  its 
original  nature,  it  conlequently  is  now 
no  longer  capable  of  fuftaining  that 
Mineral. 

To  explain  why  Milky  Clouds  are 
generated  in  the  Water  by  dropping  into 
it  a  Solution  of  Silver  in  Aqua  Fords, 
and  why  from  thence,  together  with 
the  precipitation  of  that  Metal,  we  con¬ 
clude  it  contains  common  Marine  fait : 
It  mull;  be  obferved,  that  the  two  molt 
perfect  Metals,  Silver  and  Gold,  dif- 
folve  each  in  its  own  peculiar  Menftruum, 
fo  as  that  the  one  is  not  in  the  leaft  af¬ 
fected 
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fe&ed  by  what  proves  a  folvent  for  the 
other. — Thus  Silver  diffolves  in  Aqua 
Fords,  but  Gold  does  not. — Again, 
Gold  diffolves  in  Aqua  Regia  (a  liquor 
made  by  the  combination  ol  Aqua  For- 
tis  with  Marine  Salt)  but  Silver  is  not  in 
the  leaft  adted  upon  by  it.  When 
therefore  the  folution  of  Silver  is  mixed 
with  the  Bath  Water,  the  common 
Marine  fait  which  is  contained  in  it 
uniting  itfelf  with  the  Aqua  Fords,  pro¬ 
duces  that  peculiar  Menftruum  (the  Aqua 
Regia)  which  acts  only  upon  Gold  :  In 
which  cafe,  the  Silver  muff  neceffarily 
be  difeharged  from  a  Fluid  now  ren¬ 
der’d  incapable  of  difiolving  it ;  and 
thus  for  a  time  it  fwims  about  in  the 
Water,  obfeures  its  tranfparency  with 
Milky  Clouds,  and  at  length  precipi¬ 
tates  to  the  bottom  of  the  Glafs  in  which 
the  mixture  was  made. 

It  has  been  obferved  of  Neutral  Salts, 
that  they  alone  have  the  power  of  con¬ 
gealing 

/ 
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gealing  into  Glebes  or  Cryftals ;  the 
figures  of  which  being  extremely  diffe¬ 
rent,  and  each  Salt  always  retaining  its 
own  peculiar  Shape,  this  property  be¬ 
comes  one  of  the  moft  diftinsuifhino; 

O  tD 

figns  of  their  feveral  Species. — Thus 
common  Marine  fait  produces  Cryftals 
which  are  Cubes :  Thofe  of  Nitre  are 
Pryfmatic  :  Thofe  of  Alum  OCtogons ; 
and  lb  on  of  the  reft. 

Now  to  obtain  the  falts  of  a  Mineral 
W ater  in  this  perfection,  that  from  their 
proper  fhape  it  may  be  determined  to 
what  Clafs  they  belong,  it  is  neceflary 
to  evaporate  large  quantities  of  it, 
that  all  the  fluid  part  being  dilper- 
fed  in  Vapours,  the  Earthy  and  Saline 
ones  may  alone  be  left ;  from  whence 
the  latter  are  to  be  feparated  by  digeftion 
in  warm  diftill’d  Rain  Water,  which 
being  filtred  and  gently  evaporated  ’till 
a  fine  fkin  covers  its  furface,  muft  then 
be  kept  in  a  cool  place,  and  thus  the 

E  Salts 
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Salts  will  m  time  be  found  cryftaliz’d 
in  their  diftinCt  figures. 

If  the  Bath  Water  is  treated  accor¬ 
ding  to  thefe  directions,  it  exhibits  two 
fpecies  of  Saits,  whofe  forms  are  ele¬ 
gantly  exprefs’d  in  the  following  Plate, 
Fig.  i . 

*  '•*  rr  r  * '  '  :  :  -  *  — VG 

y  v  1  *.  -<*  '  '  '  -  •  '  >  A  .  -.-t  '  0.  •  .  _•  .  . 

But  I  fhall  defer  the  particular  de- 
fcription  of  thele  for  the  prefent,  to 
take  notice  of  fome  phaenomena  which 
arife  during  the  methods  made  ufe  of 
to  obtain  them. 

Whilst  the  Water  evaporates,  its 
furface  is  continually  covered  by  broad 
thin  Flakes,  which  as  they  gradually  in- 
creafe  in  their  weight  by  the  addition 
of  fimilar  particles,  at  length  become 
too  heavy  to  be  fupported  ;  and  by  fub- 
fiding,  give  room  for  others  of  the  like 
nature  to  fucceed.  The  fides  alfo  of 
the  Veffel  in  which  the  evaporation  is 

per- 
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perfonned,  are  incrufted  with  a  hard, 
faline,  white  Matter,  extremely  pungent, 
and  biting  on  the  Tongue. 

When  the  Water  is  entirely  exhaled, 
the  Refiduum  confifts  of  the  before-de- 
fcribed  Flaky  fubftances,  and  (if  the 
heat  ufed  during  the  Procefs  has  been 
moderate)  is  of  a  brown  Colour,  has  a 
foft  foapy  feel,  and  a  Balfamic  ffnell. 
On  the  contrary,  if  the  heat  has  been 
violent,  it  is  depriv’d  of  all  thefe  pro¬ 
perties.  The  Balfamic  fmell  is  not  to 
3e  perceiv’d  ;  its  Floculi  become  brit¬ 
tle,  and  harfh  to  the  touch ;  and 
change  their  natural  brown  for  a  fhowy 
whitenefs.  Which  alterations,  are  other 
inconteftable  Proofs  of  a  Bituminous 
Principle  that  originally  exifted  in  this 
Refiduum  ;  by  whofe  efcape  the  above 
changes  neceflarily  enfue. 

This  Refiduum  has  no  diftinguifha- 
ble  Saline  tafte,  but  is  rough  and  gritty  in 

E  2  '  the 
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the  Mouth. — It  ferments  violently  with 
Spirit  of  Vitriol,  and  other  Acids ;  as  do 
alfo  thofe  Saline  Concretions  which  ad¬ 
here  to  the  tides  of  the  evaporating 
Glafles.  —  They  raife  no  difturbance 
whatever  with  Alcalies ;  and  being  di- 
gefted  in  pure,  diftill’d,  Rain  Water, 
they  communicate  to  it  the  property  of 
turning  Green  with  Syrup  of  Violets. 

Such  Appearances  confirm  thole  con- 
clufions,  which  were  drawn  from  the 
changes  the  Bath  Water  underwent  by 
the  mixture  of  particular  fubftances  with 
it ;  and  are  further  demonftrations  of  its 
containing  an  Alcaline  Principle.  But 
whether  this  is  a  fait,  or  only  an  Earthy 
Matter  inclining  to  that  nature,  we 
mu  ft  be  determined  by  the  following 
Experiment. 

Let  a  large  quantity  of  the  Wa¬ 
ter  be  evaporated  ’till  only  a  final! 
portion  of  it  remains ;  this  will  be 
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extremely  fait,  and  if  poured  off 
from  the  Earthy  parts,  and  exhaled 
to  a  drynefs,  we  fhall  thus  colled: 
this  principle  by  itfelf,  and  pretty 
free  from  every  other  addition. 

The  Saline  Mafs  here  obtained, 
neither  ferments  with  Acids,  nor  pro¬ 
duces  any  change  of  Colour  with 
Syrup  of  Violets :  Nor  does  the 
white  concretion  which  flicks  to  the 
fides  of  the  evaporating  Glafles, 
yield  any  other  than  a  perfect  Neu¬ 
tral  Salt,  when  diffolv’d  and  cryfta- 
liz’d  ;  and  its  filter’d  Solution 
fhews  no  figns  of  Alcalefcency. — 
Hence  this  Alcaline  Principle  does  not 
confift  in  a  Salt,  but  in  an  Earthy 
Matter ;  of  which  we  fhall  hereafter 
{peak  more  particularly. 

It  has  been  obferved,  that  there  are 
Two  Species  of  Salts  in  the  Bath  Wa¬ 
ters  :  The  firfl  of  which  refembles  in  its 
figure  Dr.  Lifters  Calcarious  Nitre, 

E  3  and 
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and  is  undoubtedly  the  fame  Salt. — 
•f  Its  Cryftals  are  long  and  llender  ; 
they  conflft  of  four  unequal  fldes, 
the  upper  and  inferior  being  broader 
than  the  lateral  ones.  At  one  end, 
the  Cryftal  terminates  in  Two  Trian¬ 
gular  furfaces,  at  the  other,  in  Two 
inclined  Planes.  Fig.  2. 

This  Salt  is  at  firft  remarkably  cool 
in  the  mouth,  but  imprefles  a  ftrong 
bitter  tafte  as  it  diflolves.  It’s  free  from 
any  acrimonious  biting  fenfation  ;  nor 
has  it  that  nauleous  favour  which  the 
common  purgingSalts  leave  behind  them. 
Being  flung  into  Milk  which  is  near 
boiling,  it  curdles  it,  and  produces  a 
Whey.  It  ferments  gently  with  Spirit 

■f  Saiis  Calcarii  Cryflalh  tenues,  iongssque  funt:  iifque  mediis 
quatuor  latera  paralleiogramma  funt  at  fere  inaequalia  ;  ex  altera 
veto  parte,  ipfe  mucro  ex  binis  planis  latcribus  triangularibus 
formatur,  ex  altera  &  adverfa  parte  duo  plana  quadrata  habet, 
perperuo  ad  contrarium  cum  priore  ilia  parte  pofitum.— Ti r  act  at  us 
de  Fontibui  Me  di  cat  is  Anglia . 
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of  Vitriol,  and  yields  a  Gafs,  which, 
fmells  like  Aqua  Fortis.  It  does  not 
ferment  with  Alcalies,  but  turns  Syrup 
of  Violets  of  a  faint  green.  Being 
flung  on  a  red-hot  Iron,  it  immediately 
•  melts,  and  runs  into  a  fluid  ftate  like 
Water,  hides,  forms  bubbles,  and  at 
length  changes  into  a  white  Calx.  On 
live  Coals  it  produces  the  fame  appear¬ 
ances.  if  it’s  put  before  a  Fire,  or 
kept  in  a  hot  place,  it  lofes  both  its 
tranfparency  and  hardnefs ;  becomes 
white,  and  falls  into  a  powder  on  the 
flighted:  touch. — We  confin’d  a  few 
Ounces  of  this  Salt  in  a  Glafs  Retort, 
and  gave  it  a  flrong  Fire  for  feveral 
Hours.  There  at  firfl  came  over  into 
the  Receiver  a  confiderable  quantity  of 
a  tadelefs,  inlipid  Water,  which  gave 
no  Signs  either  with  Acids,  or  Alcalies, 
or  Syrup  of  Violets,  of  its  being  any 
other  than  a  pure  elementary  Fluid. 
This  was  followed  by  a  finall  portion  of 
an  Acid  Spirit.  The  Mafs  which  re- 

E  4  mained 
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mained  in  the  Retort  was  an  Alcalinc 
Earth. 

A  Solution  of  this  Salt,  precipitates 
Silver  diftblved  in  Aqua  Fortis ;  which 
Property  is,  I  believe,  not  eflential  to 
it,  but  is  owing  to  fmall  portions  of 
Marine  Salt,  which  in  the  Microlcope 
are  feen  adhering  to  its  Cryftals. 

’Tis  this  Marine  Salt  which  makes  the 
fecond  Species  in  the  compolition  of  thefe 
Waters,  as  is  evident  from  its  poflefting 
the  following  ligns. — ift,  The  Cubical 
Figure  of  its  Cryftals. — 2d,  Its  peculiar 
Salt  Tafte. — 3d,  If  the  Oil  of  Vitriol  is 
dropt  on  it,  there  arifes  an  acid  fuffoca- 
ting  Gafs,  or  the  true  fpirit  of  Sea  Salt. 

In  56  cubic  Inches,  -j-  or  one  Quart 

■f-  The  Wine  Gallon  is  fuppofed  to  contain  231  Cubic  Inches, 
but  from  an  Experiment  made  in  1688  before  the  Commiflioners 
of  the  Excife,  it  was  found  that  the  precife  content  of  the 
Standard  Wine  Gallon  kept  in  Guildhall  was  but  224  Cubic 
Inches* 

Wine 
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Wine  meafure  of  the  King’s-Bath  Wa¬ 
ter,  there  is  found  both  by  its  evapora¬ 
tion  and  diftillation,  34  Grains  of  Refi- 
duum.  The  proportion  of  the  Water 
therefore  to  its  fixt  Contents,  is  as  417 
to  1. 

Twenty  Grains  of  this  Reliduum 
diffolve  in  Rain  Water,  the  other  14 
fublide.  Hence  the  former  are  Salt, 
the  latter  Earth. 

These  two  fpecies  of  Salt  exift  in 
the  King’s-Bath  Water,  under  different 
proportions.  The  Neutral,  being  to 
the  Marine  Salt,  as  2  to  5  ;  confequently 
in  a  Wine  Quart  we  have  5,714  Grains 
of  the  Neutral  Salt,  and  1 4, 2  8  5  Grains 
of  the  Marine  Salt. 

One  Quart  of  the  Hot-Bath  Water 
gave  30  Grains  of  Reliduum;  17  of 
which  were  Earth,  and  1 3  Salt. 


The 
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The  fame  quantity  of  the  Crofs- 
Bath  alfo  left  30  Grains  of  Reliduum ; 
1  o  of  which  were  Salt,  and  the  remain¬ 
der  Earth.  4 

The  proportion  therefore  of  the 
Fluid  parts  to  the  Solid,  in  both  thefe 
Waters,  is  as  472,  6  to  1. 

The  Water  of  the  Hot-Bath  contains 
a  larger  fhare  of  the  Neutral  Salt,  than 
the  Crofs-Bath. 

After  thefe  Salts  are  entirely  fepa- 
rated  from  the  Reliduum,  there  re¬ 
mains  an  Earthy  Powder  of  a  white  Co¬ 
lour,  and  a  perfectly  inlipid  Tafte. 

Its  peculiar  Nature  will  be  difcovered 
by  the  following  Experiments. 

1  ft.  It  does  not  ferment  with 

Oil  of  Tartar,  or  with  any  of  the 

Alcaline  Clafs. 


2d.  It 
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2d.  It  gives  a  faint  green  to  Sy¬ 
rup  of  Violets. 

3d.  It  ferments  violently  with  Spi¬ 
rit  of  Vitriol,  and  all  other  Follil 
Acids. 

4th.  After  being  calcin’d,  it  fer¬ 
mented,  more  ftrongly  with  Acids 
than  before,  but  did  not  increale  the 
Heat  of  common  Spring  Water,  nor 
did  any  hilling  or  ebullition  fucceed 
on  their  Mixture. 

5th.  I  added  to  this  Earthy  Mat¬ 
ter  a  little  Borax  and  Tallow,  and 
then  placed  it  in  the  Heat  of  a  Wind 
Furnace  for  fome  Hours.  When 
the  Mafs  had  grown  cold,  and  was 
pounded,  the  Loadltone  drew  feve- 
ral  fmall  particles  of  Iron  from  it. 

Fro  m  thefe  Experiments  we  may 
with  certainty  conclude,  that  the  Earthy 

part 
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part  of  the  Bath  Water  is  of  an  alcaline 
Nature  ;  but  it  does  not  feem  to  be  de¬ 
rived  from  Lime  Stone,  as  in  that  cafe 
it  would  have  fhewn  its  peculiar  proper¬ 
ties  after  calcination ,  and  confequently 
have  produced  an  ebullition  with  Spring 
Water,  and  increafed  its  Heat. 

It  alfo  appears  that  tire  Calx  of  the 
Chalybeat  Principle  of  thefe  Waters  re¬ 
mains  in  their  Refiduum,  and  may  be 
reftored  by  proper  methods  to  its  genu¬ 
ine  Metalleity  ;  which  is  furely  a  con¬ 
vincing  Proof  that  the  general  opinion  of 
its  being  Volatile ,  is  erroneous. 

The  Earthy  Ingredient  of  thefe  Wa¬ 
ters  is  alfo  to  be  obtained,  by  only  mix¬ 
ing  the  Salt  of  Tartar  or  its  Lixivium 
with  them  ;  for  immediately  on  this 
addition,  large  white  Clouds  appear, 
and  at  length  precipitate  in  a  fine  Pow¬ 
der  ;  which  (after  being  well  wafh’d  in 
feveral  Waters,  to  feparate  any  part  of 

the 
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the  Alcaly  which  might  have  adhered  to 
it)  fermented  violently  with  all  the  Mi¬ 
neral  Acids  in  general. 

This  Powder  Ihews  no  Signs  of 
Inflammability  whatever ;  it’s  merely 
an  infipid,  abforbent,  alcaline,  chalky 
Earth. 

The  laft  Principle  which  we  find  in 
the  Bath  Waters,  is  Elaftic  Air.  It  has 
been  obferv’d  by  Dr.  Hales  that  they 
contain  lefs  of  this  Element  than  other 
Mineral  or  even  Common  Waters  do  ; 
and  by  following  his  method  of  fepa- 
rating  the  Air  from  Fluids  -f,  I  ob¬ 
tained  from  a  Florence  Flaik  of  the 
King’s-Bath  Water  by  160  Degrees  of 
Heat,  a  Bubble,  whofe  diameter  was 
only  t  of  an  Inch ;  from  the  Hot-Bath 
Water  one  of  f  ;  and  from  the  Crofs- 


See  Vig.  Statics ,  Vol.  2,  Page  270, 
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Bath  about  the  fame  quantity  :  Whereas 
a  Florence  Flalk  of  common  Pump  Wa¬ 
ter  yields  a  Cubic  Inch  of  Elaftic  Air. — 
Thole  of  Brijlol  and  Holt,  a  like  por¬ 
tion  ;  and  Piermont  Water,  near  twice 
as  much.  + 

■  -f  .«  O  ...  .  i  ■ .  ^  . 


+  See  Veg.  Statics ,  Vol.  i,  Page  1 8 1 . 
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CHAP.  V. 

How  the  Bath  Waters  are  generated . 

■  •  ■  '  ■  jf  >  ,  \  y  «  »  •  *  . 

WE  learn  from  the  preceding 
Analyfis,  that  Elementary  Fire, 
Elaftic  Air,  an  Alcaline  Earth,  a  Neu¬ 
tral  Salt,  Common  Marine  Salt,  Iron, 
and  a  fine  Aromatic  Balfam,  mix¬ 
ed  together  and  diflolved  in  pure 
Water,  conftitute  thefe  Fountains  of 
Health. 

How  Spring  Water  becomes  poflels’d 
of  thofe  rich  Ingredients,  or  in  other 
Words,  how  the  Bath  Waters  are  gene¬ 
rated,  I  fhall  now  attempt  to  explain  ; 
and  if  I  am  able  to  make  an  Artificial 
Water,  which  fhall  refemble  the  Natural 
one  in  its  moll  eflential  Chara&eriftics, 

it 


[  6+  ] 

it  is  all  that  can  be  expe&ed  in  fo  diffi¬ 
cult  an  Undertaking. 

It  has  already  been  obferv’d  that  thefe 
Waters  bring  up  with  them  a  very  pe¬ 
culiar  fort  of  fand,  which  is  compofod 
of  an  Alcaline  Earth,  Iron,  and  Brim- 
ftone. — Upon  the  fuppolition  then  that 
common  Spring  Water,  by  running 
through  large  Beds  of  this  Sand,  be¬ 
comes  impregnated  with  the  fame  Prin¬ 
ciples  which  we  find  in  the  Bath  Wa¬ 
ters  ;  let  us  try  how  far  the  imitation 
of  them  will  fucceed,  by  making  this 
the  foundation  of  our  enquiry. 

I  mixed  with  equal  quantities  of 
filings  of  Iron  and  of  Stone  Brim- 
ftone,  both  reduced  to  a  powder, 
about  four  Times  their  weight  of 
Free-ftone  Sand.  This  Compofition 
was  moiften’d  into  a  pafte  with 
common  Water.  In  about  16  hours 
it  became  fo  violently  hot  as  to  break 
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in  pieces  a  ftrong  Earthen  Pan  in 
which  it  was  kept  ;  and  it  had 
lain  fcatter’d,  and  fmoaking  on  the 
Ground,  for  fome  time  before  it  was 
difcover’d. 

This  accident  render’d  a  repeti¬ 
tion  of  the  Experiment  neceflary  : 
Which  -being  made  in  a  metalline 
Vellel,  the  Succefs  was  equal  to  ex¬ 
pectation  ;  for  the  Water  poured  on 
this  Mixture  grew  hotter  than  that  of 
the  Bath,  and  having  inadvertently 
fullered  a  Farenheit’s  Thermometer 
to  fink  too  deep  among  the  Ingre¬ 
dients,  the  Mercury  was  flung  up  to 
the  utmoft  extent  of  the  Tube,  whole 
Scale  mealured  393  degrees,  and 

the  Bulb  of  it  burft, 

'  .  * 

This  Water  in  which  the  above 
Compolition  was  digefted,  threw  up 
a  little  Scum  on  its  fiirface,  and  de~ 
pofited  an  Ocre  on  the  Tides  of  the 

F  Velfel 
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Vefiel  which  contained  it.  -j-  It  was 
tranfparent  and  vivid  —  It  had  an 
agreeable  chalybeat  tafte  —  It  in- 
ftantly  turn’d  purple  with  Tindture 
of  Galls — Green  with  Syrup  of  Vio¬ 
lets — Of  an  Orange  colour  with  a  fo- 
iution  of  Quickfilver  in  Aqua  Fortis 
— Milky  with  Oil  of  Tartar  per  De- 
liquium — It  precipitated  a  folution 
of  Silver,  and  fhew’d  no  change  or 
alteration  whatever  with  Acids. — 
In  all  which  particulars  it  perfectly 
agrees  with  the  Bath  Water.  Some 
difference  was  however  obferv’d  be¬ 
tween  them,  which  arofe  from  the 
different  proportions  of  their  feveral 
Ingredients  ;  and  not  from  the  de¬ 
led;  of  any  particular  one,  in  the 
compolition  of  the  Artificial  Water, 
which  contained  more  of  the  Chaly- 

f  The  Guides  clear  the  Surface  of  the  Baths  of  this  kind  of 
Scum  every  Morning  before  the  Bathers  come  in. — An  Ocre  may 
be  fcraped  off  the  Sides  and  Stone-Seats  of  the  Baths,  which  are 
in  molt  places  tinged  by  it  of  a  yellowifli  colour. 


beat, 
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beat,  and  lefs  of  the  Alcaline  Princi¬ 
ple,  than  exifts  in  the  other. 

The  Artificial  Bath  Water  left  by 
evaporation  a  Refiduum  of  a  brown- 
ifh  colour,  which  gave  no  flame  on 
a  red-hot  Iron,  but  communicated 
a  fine  amber  Tindture  to  Ipirit  of 
Wine  :  .And  part  of  it  being  digefted 
with  diftill’d  Rain  Water,  and  the 
folution  cryftaliz’d,  the  fame  fpecies 
of  Salts  were  obtained,  as  thofe  which 
the  Natural  Water  yields  by  the  like 
treatment. 

F rom  this  Analogy  between  the  Ar¬ 
tificial  and  the  Natural  Waters,  it  is 
evident  the  latter  are  generated  in  the 
manner  I  have  fuppofed.  Thofe  fmall 
differences  which  have  been  notic’d  be¬ 
tween  them  will  fcarcely  be  call’d  ob¬ 
jections  to  this  Theory  :  For  it  would 
be  abfurd  to  imagine  that  Chemiftry 
can  afford  us  the  power  of  making  fo 

F  2  perfect 
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perfect  a  Compolition,  as  that  which 
Nature  produces.  It  is  the;  province 
of  this  Art  to  imitate  her  operations, 
and  from  that  imitation  to  explain  them. 
For,  as  Mr.  Letnery  obferves,  f  4  Le 

*  meilleur  moyen  d’expliqueiTa  Nature, 
‘  (s’il  pouvoit  etre  employe  fouvent)  ce 
4  feroit  de  la  contrefaire,  &  d’en  don- 
‘  ner  pour  ainli  dire,  des  representations 
‘  en  faifant  produire  les  memes  effects 
‘  a  des  caufes  que  Ton  connoitroit,  & 
{  que  foil  auroit  mifes  en  action. 
4  Alors  on  ne  devineroit  plus,  on  ver- 

*  roit  de  fes  yeux,  &  Ton  feroit  fur  que 

*  les  Phenomenes  naturels  auroient  les 

*  memes  caufes  que  les  artificiels,  ou  du 

*  moins,  des  caufes  bien  approchantes.’ 

It  now  only  remains,  that  we  fhew, 
how  from  the  adtion  of  thefe  Bodies  on 
each  other,  the  feveral  Principles  of  the 
Bath  Waters  are  produced.  To  this 


f  Hill,  de  l’Acad.  Roy.  An.  1700, 
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end,  it  mu  ft  be  premifed  that  Iron 
powerfully  attracts  Acids  ;  and  that 
Brimftone  is  compofed  of  an  Acid  Spi¬ 
rit,  a  Bitumen  and  an  Alcaline  Part.— 
When  thefe  two  Bodies  then  come  into 
dole  contact,  a  iolution  of  the  Iron,  by 
the  Acid  Spirit  of  the  Brimftone,  imme¬ 
diately  commences.  By  this  means, 
that  Metal,  is  converted  into  a  Salt  or 
Vitriol;  which  Salt  or  Vitriol  makes 
the  Chalybeat  Principle  of  the  Bath 
Waters. 

When  the  Acid  Spirit  is  thus  fcpara- 
ted  from  the  Brimftone,  its  Bituminous 
and  Alcaline  Parts  only  remain  :  The 
former  of  which  being  rendered  foluble 
in  Water  by  the  Afiiftance  of  the  latter, 
conftitutes  the  Sulphureous  Principle  of 
the  Bath  Waters,  f — Hence  we  fee  it  is 

f  Cette  Balfam  tire  du  foufFre  commun  a  une  odeur  grate  Sc 
balfameque. — Ana’yfe  du  Souffre  par  M.  Honiherg. — Memoirs 
de  S'  Acad.  Royal ,  An.  1703. 

im- 
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impoflible  that  thefe  Springs  fhould  con¬ 
tain  common  Brimftone ,  as  in  their 
production  the  texture  of  that  Mineral 
is  entirely  deftroy’d,  and  it  is  robb’d  of 
one  of  its  Confiituents. 


The  Alcaline  Principle  of  the  Bath 
Waters  is  fupplied  either  from  Free- 
ffcone  Sand,  or  fome  Chalky  Earth : 
Probably  from  the  latter,  as  the  Artifi¬ 
cial  Water  was  found  to  contain  lefs  oi 
this  Ingredient  than  the  Natural  one. 


Marine  Salt,  or  Sal  Gemmas  (for 
they  are  both  the  fame)  is  fo  univerfally 
diftributed  through  the  Bowels  of  the 
Earth,  that  there  are  no  Spring  Waters 
but  what  are  impregnated  with  fome 
portion  of  it. 


The  Calcarious  Nitre,  or  Neutral 
Salt  of  thefe  Springs,  is  compofed  of  a 
Vitriolic  Acid,  and  an  Alcaline  Earth  ; 
and  does  not,  I  believe,  primarily  exift 

/  in 
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in  them,  any  more  than  it  does  in 
the  Artificial  Water,  which  has  been 
made  in  their  imitation  ;  but  is  genera¬ 
ted  while  the  Waters  evaporate.  For 
Heat  applied  to  the  Bath  Waters,  as 
well  as  to  all  other  Chalybeats,  deprives 
them  of  their  properties  of  tinging  with 
Galls  ;  that  is,  it  feparates  the  Acid 
from  the  Iron  by  which  it  was  render’d 
mifcible  with  the  Water,  and  the  Metal 
fubfides :  While  the  Acid  Spirit,  in 
which  it  wras  before  diflblv’d,  is  abforb’d 
by  the  Alcaline  Earth,  and  this  Neutral 
Salt  is  form’d. — Hence  we  fee  the 
Reafon  why  no  Vitriol  or  Salt  of  Iron 
is  ever  to  be  found  in  the  Refiduum 
of  Chalybeat  Waters ;  why  this  Princi¬ 
ple  exifts  there  in  the  flate  of  a  Calx  ; 
and  why  from  all  Waters  of  this  Glafs  we 
obtain  a  Neutral  Salt  of  the  fame  kind.-f 

f  In  Pyrmontanis,  in  libra  una  Salis  medii  grana  vii  ad  x  con- 
tinentur  ;  in  Egranis  Sc  Salterenfibus  grana  plura  ;  in  Sualbecen- 
6b us  Sc  Spadanis,  pauciora, — HCiJler  de  Jquar.  Medicatarum  da¬ 
tura  et  ulu. 

* 
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Hoffman,  fpeaking  of  this  Salt,  ob- 
ferves,  ‘  -j-  That  it  cannot  be  difcover’d, 
4  by  the  addition  of  any  particular  Sub- 
‘  fiances  to  the  Water,  but  readily  by 
‘  exhaling  it  to  a  drynefs — For  which, 
if  the  above  fuppolition  is  admitted,  we 
can  be  at  no  lofs  to  account. 

The  laft  thing  to  be  explained,  is 
the  remarkable  heat  with  which  thele 
Waters  are  endued  ;  and  here,  if  I  have 
recourfe  to  the  antient  Opinion,  that 
Fire  is  an  Element  fui  generis,  and 
that  it  makes  a  part  in  the  compolition 
of  all  Bodies  whatever ;  I  fhail  not  be 
unlupported  by  many  great  Names 
among  the  Moderns,  luch  as  Homberg , 
Lemery ,  Gravefande ,  and  Boerhaave. 
It  may  alio  be  added,  that  the  late 

.  kJ  ’  -•  I  ’  * 

J  Quod  reagentium  opedifficulter  admodum,  vel  plane  non  erui 
&  detegi  poffit,  fed  fola  Liqucris  e xhalatione  &  reficcatioi le  fefe 
confpiciendum  prsbeat.— Huffman  dt  Element  is  Aquarum  Mine - 
ralium%  Sefl.  59. 

dif- 
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difcoveries  in  Electricity  tend  very  much 
to  confirm  and  eftablifh  this  Doctrine. 
I  choofe  therefore  to  afcribe  that  great 
degree  of  Heat  which  is  found  in  the 
Bath  Waters  to  Elementary  Fire,  as  to 
its  moll  probable  Caufe.  This,  if  it 
exifts  in  any  Bodies  at  all,  does  fo  moft 
eminently  in  Iron  and  Brimftone.  It 
fhould  feem  then,  that  thefe  Waters,  by 
wafhing  off,  feparating,  and  taking  up, 
in  their  paflage  thro’  the  Earth,  the 
Particles  of  thefe  Minerals,  fet  at  liberty 
this  imprifoned  Element,  which  there¬ 
upon  communicates  its  Warmth  and  Ac¬ 
tivity  to  the  Fluid. 

I  know  not,  whether  I  have  given 
the  Reader  all  the  Satisfaction  he  ex¬ 
pected  in  the  perufal  of  the  foregoing 
Sheets.  This  I  am  fure  of,  that  the 
Experiments  were  carefully  made,  and 
the  Succefs  of  them  is  faithfully  related. 
The  great  Mr.  Boyle  offerees,  that 
‘  To  difcover  the  Nature  of  Mineral 

G  ‘  W  aters 
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i  Waters,  is  a  far  more  difficult  talk  than 
‘  thole  who  have  not  tried  would  ima- 
‘  gine.’  The  difficulties  I  met  with  in 
the  preceding  Analyfis,  have  thoroughly 
convinced  me  of  the  Juftnefs  of  this 
Obfervation.  But  in  proportion  as  the 
Attempt  is  arduous,  the  Candour  and 
Indulgence  of  the  Public  may  be 
hoped  for.  To  them  therefore  it  is 
fubmitted,  with  that  unprejudiced 
Temper  of  Mind  which  ought  to  be 
infeparable  from  every  Enquirer  after 
Truth  :  And  if  any  Gentleman  who 
may  make  thefe  Experiments  after  me, 
or  may  fall  upon  others  more  decifive, 
ffiould  difcover  any  Errors  in  this  little 
Trait,  its  Author  will  diank  him  for 
the  Information. 


EXPLANATION 
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Copper -PI ate. 

Fig.  i. 

Shews  the  Salts  of  the  Bath  TV  at  er^  as 
they  cryftalizd  at  the  bottom  of  a 
Glafs  Pan. 

Phe  Squares  are  Marine  Salt s 

Phe  long  Crystals  are  Calcarious  Nitre, 

Phe  irregular  Figures  are  made  up  of  both , 
and  are  occafon  d  by  thefe  Salts  fhoot- 
ing  too  near  together ,  and  the?ice  pre¬ 
venting  each  other  s  Cryflals  from 
forming  in  their  own ,  determinate 
Shape. 


Fig, 


Fig.  2. 

Exhibits  a  Cryftal  of  the  Calcarious 
Nitre  drawn  from  the  Microfcope ; 
with  fever al  portions  of  Marine  Salt 
adhering  to  it. 
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Page  4,  Nate  2,  read  Synopfts  .~~~?-dgn  5,  Note,  read  (Jaudet 
Page  9,  Line  2,  read  EJJays. — Page  49,  Line  9,  read  Prtfmatic . 
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